Advances in Computer and Autonomous Intelligence Research

RS B =BT R
FI3LOH AN OMA 1.0020254F
ERM: RIS (ISSND: 2972-4236(P) / 2972-4244(0)

HT STM32 Iy H EM S/ Mg

22X WTH sk BAFM ORI
AaXFERRFR
DOI1:10.32629/acair.v314.17937

B E] AL B AR — B ERE | FRFBE AR GSTMI2H £ &K E, RAEHCEL
N SR AR SR BF 5 A A4 R B T VASTMB2F103R CTO 45 ) 3 A 42 478 8 4rsh 5ok b B AR &
R BRERZAZE BT g PPIDE R L EHERAEITRAM FAELER (A LE. T, LK)
H M EARIE BB AR AR Bk AR R IR L kT AT B 35 M O E B AL 45 BT AR LR R B A kAL AR AR
Sl it KgAK, D E I REE T KR Wi-Fikid IR A K45 5 ASGRX, A B ML
BB F B EATIEATIR S . RAFIE A LK Fresle, TREEFH A T hptshn, &
BE EIFDFARES AT e ALk s £,

[REF] 4 E2XRZL D E; swem32; PIDE*; ROIE®

hESYZES: TP301.6 XEKERIRAD: A

Design of Autonomous Line-Following Car Based on STM32

Wenfei Ji Kewei Dai Jixuan Zhang Zixiang Zhou Ru Qian’
Southeast University Chengxian College

[Abstract] This study aims to design an STM32—based autonomous line—following robot with high precision,
stability, and strong environmental adaptability. The core of the project focuses on the robot’s path tracking and
intelligent control, adopting the STM32F103RCT6 microcontroller as the control core. Equipped with a
composite line—following sensor (integrating infrared and photoelectric technologies) for path information
collection, the robot dynamically adjusts driving parameters through an adaptive PID control algorithm to
achieve accurate tracking of complex routes (including straight lines, curves, and intersections). Meanwhile, it
integrates ultrasonic sensors and tactile sensors to construct a dual obstacle avoidance mechanism, and is paired
with an intelligent power management system to optimize energy distribution and extend battery life. The robot
supports remote monitoring and parameter debugging via Bluetooth/Low—Power Wi—Fi modules, with a
built—in fault diagnosis function for real—time feedback of operational status. Ultimately, the robot realizes core
functions such as autonomous line following, intelligent obstacle avoidance, and remote control, providing an
efficient and reliable automated solution for scenarios like industrial material transportation and laboratory
training.
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